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ABSTRAK 
Penyelidikan rumpai laut sebagai penyerapan biologi logam berat baru-baru ini telah 
menjadi popular di kalangan penyelidik kerana keberkesanannya dalam penyingkiran 
logam berat dari air sisa. Lima makroalgae marin iaitu, Sargassum Polycystum sp. 
(Brown), Kappa Stratum sp. (Merah), Euchema Spinosum sp. (Merah), Kappa 
Alverezir sp (Merah), dan Caulerpa Lentifera sp. (Hijau) disaring untuk kapasiti 
pengambilan logam mereka untuk Cu pada pelbagai kepekatan awal 10, 20, 30, 40 dan 
50 mg / L dan tempoh hubungan berubah 5 hingga 300 minit. Nilai penyerapan kuprum 
dalam spesies yang berlainan adalah dalam susunan Euchema Sphinosum sp.> 
Sargassum Polycystum sp. > Caulerpa Lentifera sp. > Kappa Alverezi sp. > Kappa 
Stratum sp. Kesan masa, pH dan dos telah dikaji. Nilai pemalar model Freundlich (1 / n 
berkisar dari 0.1253 dan 0.1962) dan isoterm Langmuir menunjukkan biosorpsi yang 
baik 
. 
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ABSTRACT 
Investigation of seaweed as bioabsorbtion of heavy metal recently have been 
popular among researchers due to its effectiveness in removal heavy metal from 
wastewater. Five marine macroalgae namely, Sargassum Polycystum sp. (Brown),Kappa 
Stratum sp. (Red),Euchema Spinosum sp.(Red), Kappa Alverezir sp (Red), and Caulerpa 
Lentifera sp.(green) were screened for their metal uptake capacities for Cu at various 
initial concentrations 10, 20, 30, 40 and 50 mg/L  and variable contact period 5 to 300 
minutes. The cu uptake value in the different species were in the order of Euchema 
Sphinosum sp.> Sargassum Polycystum sp. > Caulerpa Lentifera sp. > Kappa Alverezi 
sp. > Kappa Stratum sp. The effect of contact time, pH and adsorbent dosage were 
studied. The values of Freundlich model constants (1/n ranged from 0.1253 and 0.1962) 
and Langmuir isotherm indicated good biosorption.    
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CHAPTER 1 
 
INTRODUCTION 
 
1.1  Background of Study 
Heavy metals occur as natural constituents of the earth crust and soil. 
Although there is no clear definition of a heavy metals, in most cases density is the 
defining factor; conventionally, heavy metals are defined as elements with metallic 
properties having an atomic number > 20 (Jing Yan, He Zhen, Yang Xiao, 2007). They 
refer to a group of metals and metalloids with atomic density greater than 4 g cm3, 
or five times or more, greater than water; approximately 53 chemical elements 
falling to the category of Heavy Metal (Duruibe, J.O. Ogwuegbu, M.O.C, 
Egwurugwu, J.N, 2007). In general, the term Heavy Metal refers to any metallic 
chemical element that has a relatively high density and is toxic or poisonous at low 
concentrations. However, in an ecological sense, any metal or metalloid that causes 
environmental pollution, or that cannot be biologically degraded, could be 
considered as a Heavy Metal (Herrera-Estrella, L.R., Guevara-Garcia, A.A, 2009). 
Microalgae are microscopic photosynthetic organisms found in both marine and 
fresh water environments, and possess a photosynthetic mechanism that is fairly 
similar to land plants. In terms of biomass, macro algae form the world largest group 
of primary producers, responsible for at least 32% of global photosynthesis 
Microalgae are aquatic organisms possess a molecular mechanisms that allow the 
macro algae to discriminate the non-essential Heavy Metals from essential ones, for 
growth. Researchers have globally emphasized on the advantages of using 
microalgae in metal bio sorption. The benefits include: rapid metal uptake 
capability, time and energy saving, eco-friendly, user-friendly, year round 
occurrence, ease of handling, recyclable or reusable, low- cost, faster growth rate 
(as compared to higher plants), high efficiency, large surface to volume ratio, ability 
to bind up to 10% of their biomass, with high selectivity (which enhances macro 
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algae performance), no toxic waste generation, no synthesis required ,useful in both 
batch and continuous systems, and applicable to the waters that containing high 
metal concentrations or relatively low contaminant levels.  
Copper (Cu) is one of most common heavy metals found in the environment 
and industrial wastewater because of the widespread use. Generally, Cu could be 
removed by chemical precipitation as a form of Cu (OH)2, however, the process 
produces large volume of sludge to be disposed. The chemical precipitation is not 
effective to treat low concentration of metal. Recently, adsorption technology has 
been investigated to remove metals from water and wastewater because of the cost-
effectiveness and easy operation. Many researchers reported that various materials 
including biomass and industrial by-products could be applied to remove toxic 
metals or metalloids as adsorbents. Additionally, biomass, such as wood, organic 
waste including sludge from wastewater/water treatment facilities and agricultural 
residue, has been used for oil production by fast pyrolysis [The textile dyeing and 
finishing industry has created a huge pollution problem as the industry is one of the 
most intensive industries on earth, and the number one polluter of clean water (after 
agriculture). More than 3600 individual textile dyes are being manufactured by the 
Industry today (Hasib, 2010) . The industry is using more than 8000 chemicals in 
various processes of textile manufacture including dyeing and printing. (Kant, 
2012) Many of these chemicals are totally poisonous and causing damage to human 
health whether directly or indirectly. The large quantities of water are needed and 
required for textile processing, dyeing and printing. The daily water consumption 
of an average sized textile mill having a production of about 8000 kg of fabric per 
day is about 1.6 million litres. 16% of this is consumed in dyeing and 8% in printing 
(Kant, 2012). Specific water consumption for dyeing varies from 30 - 50 litres per 
kg of cloth depending on the type of dye used. The overall water consumption of 
yarn dyeing is about 60 litres per kg of yarn. Dyeing section contributes to 15% - 
20% of the total waste water flow (Kant, 2012). Water is also required for washing 
the dyed and printed fabric and yarn to achieve washing fastness and bright 
backgrounds (Kant, 2012). Washing agents like caustic soda based soaps, enzymes 
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and others are also used for the purpose to removes the surplus colour and paste 
from the substrate.  
1.2  Problem Statement 
Material industry and the wastewaters is one of the principle wellsprings of 
serious contamination issues around the world especially in Malaysia. In particular, 
the discharge of coloured effluent into the environment is undesirable, due to the 
colour and many dyes from wastewater are toxic or mutagenic to life. The aggregate 
colour utilization of the material business worldwide is in abundance of 107 
kg/year, and an expected 90 % of this winds up on textures. Consequently, 1000 
tonnes/year or more of dyes are discharged into waste streams by the textile industry 
worldwide. The textile industry also disposed heavy metals that cause pollution to 
water and risk to human health. Water is the important needs in human life. The 
polluted water need to treat for domestic usage. Moreover a current conventional 
biological treatment process is not very effective and high cost treatment. 
Microalgae is the one of the potential biological method that could remove 
heavy metals from water. There are 5 types of microalgae use for screening which 
is brown colour, Sargassum Polycystum sp., Red colour microalgae which Is 
Euchema Spihosum sp., Kappa Alverezir sp. And Kappa Stratum sp., and the red in 
colour is Green which is Caulerpa Lentillifera sp. All these microalgae is used to 
test and screen the heavy metal which is copper and decide the most potential 
microalgae that has high absorbtion of copper concentration. 
1.3  Objectives of the Study 
The objectives for screening the seaweed for removal of heavy metals are: 
1. To screen the most potential macroalgae. 
2. To determine the efficiency of seaweed as bio absorbent for heavy metal 
3. To study the bio absorbent mechanism of isotherm (Langmuir and   
            freundlich) 
46 
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